Mammary cancer gene therapy targeting lymphangiogenesis: VEGF-C siRNA and soluble VEGF receptor-2, a splicing variant.
Metastasis contributes significantly to cancer mortality, and the most common pathway of initial dissemination is via the afferent ducts of the lymphatics. Overexpression of vascular endothelial growth factor (VEGF)-C has been associated with lymphangiogenesis and lymph node metastasis in a multitude of human neoplasms, including breast cancers. We recently reported that both VEGF-C siRNA and endogenous soluble vascular endothelial growth factor receptor-2 (esVEGFR-2, a new splicing variant) inhibit VEGF-C function and metastasis in a mouse model of metastatic mammary cancer. Here we briefly review our previous experimental work, specifically targeting tumor lymphangiogenesis, in which metastatic mouse mammary cancers received direct intratumoral injections of either expression vectors VEGF-C siRNA or esVEGFR-2, or the empty plasmid vector, once a week for 6 or 8 weeks, followed by in vivo gene electrotransfer of the injected tumors. Throughout our study, both tumor lymphangiogenesis and the multiplicity of lymph node metastasis were significantly inhibited, with an overall reduction in tumor growth, by both VEGF-C siRNA and esVEGFR-2; further, a significant reduction in the number of dilated lymphatic vessels containing intraluminal cancer cells was observed with both treatments. Thus, therapeutic strategies targeting lymphangiogenesis may have great clinical significance for the treatment of metastatic human breast cancer.